Effect of the number of abutments on biomechanics of Branemark prosthesis with straight and tilted distal implants bjective: This study aimed to evaluate the bending moments, and compressive and tensile forces in implant-supported prostheses with three, four or five abutments. Material and Methods: Ten Pd-Ag frameworks were tested over two master models with: 1) parallel vertical implants, and 2) tilted distal implants. Strain gauges were fixed on the abutments of each master model to measure the deformation when a static load of 50 N was applied on the cantilever (15 mm). The deformation values were measured when the metallic frameworks were tested over three, four or five abutments, and transformed into force and bending moment values. Data were analyzed by ANOVA and Tukey's test for multiple comparisons at 5% level of significance. Results: Abutment #1 (adjacent to the cantilever) had the highest values of force and sagittal bending moment for all tests with three, four or five abutments. Independently from the number of abutments, axial force in abutment #1 was higher in the vertical model than in the tilted model. Total moment was higher with three abutments than with four or five abutments. Independently from the inclination of implants, the mean force with four or five abutments was lower than that with three abutments. Conclusion: The results suggest that in the set-ups with four or five abutments tilted distal implants reduced axial force and did not increase bending moments.
INTRODUCTION
The technique of implant inclination was introduced for selected cases of multiple implants in the edentulous maxilla and mandible. In the mandible, the procedure can be used when the mental foramen is positioned low in relation to the alveolar ridge to reduce the cantilever extension and increase the polygonal area of prosthesis support 19, 23 . In maxilla with bone atrophy and presence of large sinuses, longer inclined implants can be placed in areas of high bone density, with emergency at the first molar region. Without using tilted implants, these regions would receive shorter implants or would need maxillary sinus floor augmentation or bone grafting, increasing the treatment complexity, time, and costs 1, 5, 8 .
Experimental strain levels transmitted to tilted implants and surrounding bone and the deformation of prosthetic components still are unclear. The axial and non-axial forces generated during oral function may result from sommatory, synergistic or antagonic effects of implant inclination and number and distribution of implants in the arch. Strain gauges studies 12, 13, 15 as well as mathematical 23 , photoelastic 25 and finite element models 2, 3 have been used to explain the biomechanical behavior of implant-supported prostheses simulating the variation of number or inclination of implants, yet no experimental study has evaluated the combined effect of these variables. Therefore, this study used strain gauges to assess the effect of the number of abutments and inclination of distal implants on axial forces and bending moments in implantsupported prostheses.
MATERIAL AND METHODS
Two trapezoid epoxy resin bases were used to fabricate the master model with vertical 
CONCLUSIONS
The present results suggest that tilted distal implants reduce axial force and do not increase bending moments when four or five abutments are used. Further controlled clinical studies are necessary to evaluate the combined effect of the number of abutments and inclination of distal implants on short-and long-term success in the daily practice.
